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Abstract

The methods to resolve Information overload can mainly classify two kinds:
Information Retrieval and Information Filtering. Based on the needs of the people,
Information Retrieval will search out the related information and technology from the
information stored in some way. Information Filtering will choose out user preferred
personalized information from the dynamic information flow based on the filtering
requests of the people. The paper analyzed micro-blogs users needs and motivation,
According to micro-blogs users motivation, effectively, an approach based on tem
frequency inverse document frequency (TF-IDF) was proposed. This article constructed
personalized recommendation models in on-line social streams based on ties strength,
topic relevance and trust dimensions. The experiments on the Sina blogs data showed that
the proposed method could reduce the ranks of irrelevant tweets effectively and achieve
better performance than several baseline methods based on cosine and hash tags
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1. Introduction

Micro-blog as a network platform of information sharing and communication, has been
widely used in recent years. How to let users get micro-blog content of interest in massive
micro-blog has become the new research directions of a micro-blogging platform. Most of
the current recommendation system for a number of micro-blog users to recommend , and
for the micro-blog platform , because of the shorter length of the text micro-blog, diverse
interests of user, therefore the effect of recommend is not ideal for the user [1].
Micro-blog lets people obtain real-time and vast amounts of information through a virtual
network. Now popular micro-blog website, Twitter abroad, domestic such as sina
micro-blog etc. There are many study on the micro-blog, such as finding the influence of
the highest users in micro-blog; advertise propaganda and investment in the micro-blog;
authenticity test micro-blog information, so as to prevent the spread of rumors; and
classification of micro-blog information.

Unlike previous social recommendation always use social networking features to
recommend new content or links, information retrieval model presented in this paper is
recommended for users micro-blog information to meet their interests and preferences and
shows a new homepage [2]. Users can find other related micro-blog information, and they
can also discover new related user in this homepage.

2. Problem and Research Framework

Social media not only faces the problem of information overload, also faces challenges
of information hiding. Social search engines can provide a simple information retrieval
approach, however, these engines cannot predict what users like and information of
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interest to the exhibition. In order to solve this problem, social search engine and
personalized recommendation algorithm combining is necessary.

Personalized micro-blog recommendation is to estimate how much a micro-blog
interest value for each user, so how do you handle user's interest is one of the key issues
in this article. Users are mainly 3 actions on micro-blog: follow other users, publish
micro-blog and forwarded to other users of micro-blog. The user's interests can be found
by analyzing the user's behavior, while micro-Bo of user is the most direct reflection of
users " interests, it is also the focus of this paper [3].

3. Commendation based on Information Content Characteristic

Commendation based on information content characteristic is a method which is often
used by full text commendation system as well as socialized net information stream
commendation. The most important aspect of it is Topic Relevance calculating. When
calculating topic relevance, firstly, we should establish characteristic vector of user
interest model, that is, to any of the user u, his interest vector can be shown as the
formula:

V, = v, (w)v, (w,), (W) (2)

i —the extractive topic number of the information in all the microblog users released
v, (w,) —the interest degree of user u to the topic w,
The expression v, (w,) can be calculated by the arithmetic TF-IDF:

v, (w,)=TF, (w,) DIDF, (w,) @)

In the formula, the expression te, (w,) shows the frequency of the key word w, in
information user u released.

(U
|DFu (Wi): |OgLu—J
©)

U —representing the total number of all the users
u —representing the number of the users who have used the key word w, at least once

Similarly, we can establish topic vector of given information. What the difference is
TF have been expressed to show the frequency of certain key word mentioned in all
microblog information. At last, we can use cosine similarity arithmetic to calculate the
similarity between user interest vector and topic vector of information content.

4. Information Retrieval Model

In the information retrieval model for arbitrary user u and micro-blogt(te 1), the
values 1 () that are used to gauge user v interest in micro-blog t , user's interests can be
drawn from the historical micro-blog information.

Topics related measure has been widely used in the recommendation system, the flow
of information in social networks have begun to successfully use the sort field , and
superior to the classical metrics topic model Lpa based on the type of text processing
micro-blog according to research topics 7 - ibF  based on the correlation metrics [4]. In
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order to calculate the user's topic and a micro-blog information flow correlation vector,
first get a topic from the user 's micro-blog post , and then build a similar vector reaching
the user 's micro-blog information flow, the final score is calculated on correlations choice
the most suitable micro-blog recommended to the user. This part of the collection r,
published by the similarity, and calculate the user's micro-blog and micro-blog flow of
information in any subset of T to estimate the value 1, (t). First, it should be given a

random sequence micro-blog X, and define a bag of words vector st (x) = w,,w,,--,w, ,

the wordsw , should be contained in at least one t in micro-blog. However, a micro-blog
information flow usually contain a small amount of micro-blog and each micro-blog are
less than 140 words, the bag of words vector set up in this way is very sparse, and the
similarity cannot be compared. Based on the bag of words in the vector by merging some
words make the bag of words Vector final richer. Thus , the model also defines a
sequence of words vector sp (x)="P,P,,--,P, , atleast,sequence p,piwords appear
in the same micro-blog t . For a micro-blog sequence X in the case of words and word
sequences given two scoring formulas.

Definition 4 is given a word w and a micro-blog information flow xscore (w,X)

represent w Vvalue in a given X.

Jtscore (w,X)=TF, (w, X)-IDF ; (w)

IDF ; (w) = log L (4)
| DF ; ()

TF, (w, X ) IS micro-blog number, which contains the words w in micro-blog sequence
X, and bor, is micro-blog number, which contains the words w in micro-blog

information flow T. 7F - ioF s a statistical method used to evaluate a set of words for
a file or a corpus in which the importance of a document. T - IbF  can be seen in the
experimental section in dealing with some long blog, which has more advantages.
Definition 5 given a setp and a micro-blog X, pscore (p, x) representthe word p ina

given X.

Jpscore (p, X)=TF;(p)-IDF ,(p)

IDF , = log T 5)
| DF , (p)

TF is the number of micro-blog in information micro-blog flow, which contains word
sequences of p, DF,(p) isthe number of micro-blog in information micro-blog flow 7 ,

which contains word sequences of p. Micro-blog is usually very short document which

contains a few sentences, but a few words or a combination of the words appear at the
same time, there is a high probability in two micro- Bo. Finally we combine the
definitions 4 and definitions 5 to get the score formula of estimated two Micro-blogs
sequence similarity.

Definition 6 give two micro-blog information flow x, and x,, we define the

similarity as it , (x,, X,).

int, (X, X,)=0-2)) WEBT(Xl)ﬂBT(XZ)tscore(w, X,)

(6)

/12 peBP (X1)NBP(X,) pscore(p, X 2)

In the calculation of similarity, if x» = 0 then only consider a single word, on the
contrary, if » =1 only consider the situation of the words. In the calculation of it , ,
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which can use different » values to determine the optimal scheme. After a given user u
and the published micro-blog set r,, for any value of (., ,x,,--,2)re[01], the

definition of 1,(x)=int,(x,R,) ,which can estimate the interest degree of user u for
micro-blog sequence X. So that this can be calculated the value it , in the maximum for
R, to choose the micro-blog information flow T, and micro-blog k is recommended to

u

the user.

5. The Cold Start Problems

Information retrieval model presented in this paper is the main user of the information
published micro-blog Ry, so that you can build up a rich language models. There are a
considerable number of inactive users micro-blog users, they gave very little or no
published micro-blog. Interest-based collaborative filtering can draw the user's thinking ,
not only in the field to get the user's own , you can also get through the user's social
relationships, that is, the user concern micro-blog friends to get .In fact ,unlike other
social networks, micro-blogging focus on social relationships based on interest in sharing
built. In building a user model some of my friends are more important than others,
because they provide more important and relevant information. The definition 7 of an
algorithm has been improved

tscore (w, X ) = IDF | (w)- Z auth (ux ) -in (w, x) )

xe X

If micro-blog X contains the word w , then the value of in(w,x) is1, otherwise 0,
auth (u,) refers to originally published micro-blog w of the influence of user u, this

part will be discussed in the next section . The same definition of 2 modified and then
consider a group of words.

User 's influence on the impact of micro-blog users has a clear definition ,which is a
very difficult thing. Users are usually influential producers of information, often publish
some of the other interesting or important users of micro-blog. Such users often use the
number of its followers and those who are concerned about the measure. Although there
are some other good measure of user characteristics, such as the number of influential
micro-blog users forwarding , etc., from the perspective of simple and achieve, this paper
no longer consider other features. For each user u, we calculated the auth (u) < [0.1]

values through the influence of a linear formula.
(8)

auth (u) = A - +1-A)-

ffRatio (u) foll (u)

l+e © 1+e 7
Among them: ffRatio (u) = foll (u)/ fri (u) , foll (u) and fri(u) respectively means the
concerned number and the concern number of the user's u, andA € [01], « and g is the

logical parameters. Values for all the parameters in an artificial influence on user testing
is completed on the sort of small data sets. Tested: A=o05, « =2, =2000 .

6. Micro-blog Recommendation Algorithm based on TF-IDF

Through the above discussion, here are based on the basic idea of TF-IDF micro-blog
recommendation algorithm:

First of all micro-blog information flow T received from the user in selecting any k
micro-blog, which consist of a micro-blog sequence S, and get the word w, on micro-blog
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sequence S word, some words which frequently occur together are combined to generate
word sequences p, .

Through the calculation of tscore (w,s) and pscore (p,s) (such as equation (2) and (3)
below) can get the words w, or word sequences p, on micro-blog sequence S in the
information flow in T ,which marked degree and get the theme of micro-blog sequence S.

After getting micro-blog theme of the sequence s by calculating the user's interest most
k posts sequence s (s e t), which is recommend to the user (such as equation (1) below).

Interest in the idea of collaborative filtering algorithm based on the assumption that the
user can get past its micro-blog published in a collection of r, , and the similarity is
defined as a sequence of two micro-blog it ,(x,,x,),50 if x,=s,x,=r, ,for any
ref01], defined 1, (x) =it ,(x,R,) to estimate the user u towards micro-blog sequence
S of degree of interest , and then by calculating the maximum value it , , in terms of r,
to elect k micro-blog of micro-blog information flow in T recommended to the user.

Finally, the model takes into account the user's cold start problems and influence, and
the algorithm was improved, the last algorithm it ,+auth (u) is used to study the
influence of users of micro-blog information recommended by the impact.

Personalized commendation model of micro-blog stream based on users” motivation.

Given this, the study establish a systematic an comprehensive micro-blog information
stream commendation model in term of three dimensions-topic relevance, strength of ties
and credibility, expected to improving the shortcomings of single commendation model
when the users are in the state of various of cognitive motivations, as shown in Figure 1.

Microblog
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Theme Collaborative
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Figure 1. Personalized Commendation Model of Micro-Blog Stream based on
Users’ Motivation

Algorithm design

Input: user access to key words each time the user query log in;
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Output: the similarity with the query keywords vector existing values in the database is
not paper and similarity of 0, and according to the similarity value from big to small
order;

1) extracted from each Webpage keywords as the feature word, and these feature words
and keywords query every time the user binding, rearrangement and according to a
lexicographic order, combined together to form a standard feature set of words;

For example, there are Webpage document set (NDocl, NDoc2, NDoc3, NDoc4), all
the feature words together for (W1, W2, W3, W4, W5, W6), and when the query words
(WQ1, WQ2), where wgl= W4, the standard set of words as features (W1, W2, W3, W4,
W5, W6, WQ2), Webpage document feature item vocabulary matrix in Table 1.

Table 1. Webpage Document Vector Space Model

wl W2 w3 w4 W5 W6 wq2
Q1 0 0 0 0 0 0 1
NDocl 14 21 33 0 0 0 0
NDoc2 0 11 15 0 0 22 0
NDoc3 8 0 0 14 15 17 0
NDoc4 0 8 9 12 0 15 0

2) t, is calculated for each termtf, appears in the Webpage text d, frequency;

calculation of 1og(N /n, +0.5) words formula of inverse document frequency idf, ; then the

formula with weight (3.1) to calculate the weight of each feature words each Webpage of
document vectors, forming the Webpage document vector in a vector space;

3) to calculate the similarity of each document vector and the query vector Webpage
between the cosine coefficient method, see equation (2). The interception of similarity
values greater than 0.2000 articles, and from high to low return results;

Association rule mining is used to find correlation between the attributes of databases.
Association rules is the initial motive of shopping basket analysis problem, the goal is to
find the different commodities of association rules mining in transaction database, the
relationship between the useful knowledge description data item value [5-7]. These
knowledge characterizes customer buying behavior and mode, use these rules, can
effectively guide the scientific arrangement and design business purchase goods shelves.
The form of association rule is a rule is, "to buy milk and bread customers, 90% of people
bought butter", namely "(milk, bread)— butter” issue.

Let be the1 =i ,i,,...i_} set of items. A related task data D is a collection of database

transactions, where each transaction is a set of T T < 1, so. Each transaction is an
identifier, called TID. Let A be a set of transaction, A< 1 T contains A if and only if.
Association rules are shaped implicationa = B, suchasoneac1,Bc1,andAnB =02 .
Rule A = B D in the transaction set, with the support of S, where s is the D transaction
contains the percentage of A U B, namely P (A, B). Rulea = B8 D C has confidence in
the transaction set, where C is contained in the D A transaction also includes a percentage
of B, namely P (B |A).
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Suppér A)=B( P (9)
Confidence(A = B) = P(B | A) (10)

The support and confidence are two important concept description of association rules,
the former for statistical measure of the importance of association rules in the data, said
the rules which is used to measure frequency; credible degree of association rules, said the
strength of the rules. In general, only the support and confidence of association rules are
high may be only the interesting rules, useful. Association rules mining is mainly realized
by the two steps:

Step 1, according to the minimum support degree to find the database in D all the frequent
item sets.

Step 2, according to the frequent item sets and minimum confidence generated
Association rules.

Task one step is to quickly and efficiently find all frequent item sets in D, is the central
problem of the association rule mining algorithm of association rules mining, is a measure
of the standard; step two, relatively easy to achieve, so now all association rules mining
algorithm is designed for the first step forward.

7. Experimental Results and Analysis Data

The experimental data are collected through a self- extracting and Sina micro-blog
open API. The data set includes 180,000 posts information. After cleaning up the data set
after removal of junk information used in this experiment [8-9].First it should clean out
micro-blog of fewer than 10 characters, then get rid of less than three nouns micro-blog ,
and finally remove to begin with @ micro-blog information, because these micro-blog
user's private conversations are actually unsuitable recommendations to other users.

8. Algorithm Evaluation and Methods Comparison

This section through experimentally compared intA and based on cosine similarity and
label vector algorithm performance and evaluation mechanism using a variety of
automatic evaluation of the intA effect. Experiment randomly select 200 users from a
centralized data , for each user, select its 90 % of the published micro-blog as a measure
of the user's own interest ( thesis for R,) data , and the remaining 10% of the part and the
other all users of the micro-blog mixed together to form a paper test data sets. Assuming
paper recommendation system will test, if the data set 10% of the user's own micro-blog
recommended to the user is called the right recommendation.

This paper uses a standard evaluation methods for information retrieval as a
mechanism for the evaluation of information retrieval models. We calculate for each user:
P@k, precision arithmetic refers to the proportion of pre- k micro-blog of right
recommended;

S@Kk, the success rate is at least in the first k posts, there is a correct proportion of
micro-blog;

MRR, average ranking algorithm is to last in the final sorted sequence results in reciprocal
Q, and each of the article the correct location of the micro-blog the average (if (11) shown
above), high MRR indicating a higher accuracy of the algorithm.

QI
1 1

MRR = Z

Q1<

rank

(11
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Firstly, in order to calculate A value optimization in intA, this experiment from the data
set 200 users using the above parameters are chosen for testing. Figure 2 P@k, Figure 3
MRR and Figure 4 S@k under different values of A is displayed the performance results
it , .

Results show that when A values is close to 1, pscore has more weight, and
corresponding to the model in the evaluation of algorithms is also better. In fact, the
maximum value P @ kand S @ k is obtained when the A = 1. In Figure 3, when A =0.9, in
the values of A, MRR shows a downward trend, which corresponds to the correct
micro-blog's ranking is on the rise. Therefore, when A = 0.9, it , on the accuracy and

success rates are doing well and will be interesting micro-blog arranged in a higher
position.

0 01 02 03 04 05 06 07 08 09 1
A

=p=p@5 =li=P@3 P@1

Figure 2. P@ k Values with Different A in Information Model
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Figure 3. S@ k Values with Different A in Information Model
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Figure 4. MR R Values with Different A in Information Model
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Then compares the int0.9 method and the existing cosine similarity and label vectors.
Cosine similarity is used to measure the similarity between two vectors by measuring the
angle between the inner product space of the cosine value. The interest degree of each
micro-blog in micro-blog information flow T in this paper is determined by calculating t
and T, cosine similarity of word frequency vectors derived. Method and cosine vector
similarity method is similar to the label, not just vectors consisting of words but is
composed of micro-blog user label. This method is similar to the literature F. Abel and
other proposed method is used to label a concise summary of the topic of micro-blog
words, usually by the user to add their own.

As can be seen from table 1, int0.9 performs best in a variety of evaluation mechanisms.
Especially in the P @ 1 metric, int0.9 would rank a correct micro-blog in the first position
on the accuracy rate of 69%. In addition int0.9 MRR measure reached 73% accuracy rate,
which shows the correct method to use int0.9 micro-blog ranked higher than average

position than the other two methods.

Finally, the algorithm will make int0.9 methods and user influence combined by
calculating int0.9 + auth (u) to explore the influence of users on the micro-blog
recommended by the affect the flow of information . It was evaluated by the MRR and
int0.9 + auth int0.9 effect (u) of the two methods, the results shown in the MRR int0.9 +
auth value (u) Method to achieve higher int0.9 MRR value under 0.92. Thus, the user’s
influential friends has issued micro-blog, which is the key of the micro-blog information
recommendation.

Table 1. Comparison of Methods of int0.9, Cosine Similarity and Label

P@1 P@3 P@5 MRR

Int0.9 0.69 0.60 0.53 0.73
Cos 0.30 0.26 0.22 0.46
tag 0.33 0.28 0.21 0.51

9. Conclusion

This paper presents a method to measure user’s interest in micro-blog, and combine
collaborative filtering for micro-blog users to recommend more interesting kind of
micro-blog information, and a recommendation system can be applied to many different
scenarios, which provides users with more interesting home pages, and, experimental
results show that the recommended method in this paper has a high accuracy rate. In the
future, we will consider the user or micro-blog features to further improve the precision of
micro-blog recommended. In the future, we will further study the relationship between
micro-blog users and micro-blog cold start System.
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